An efficient synthesis for the preparation of some 2-amino-5-substituted phenyl-1,3,4-oxadiazoles by using both conventional and microwave method have been devised. The obtained results revealed that, microwave assisted technique is efficient, eco-friendly and inexpensive method which not only give higher yield but also reduces the reaction time significantly. The resulting compounds were characterized by IR, 1 H-NMR, UV-Vis and mass spectral analysis.
INTRODUCTION
Synthetic organic chemists explore new methods for chemical transformation. In recent year lot of work has been carried out to use microwave irradiation as an alternative to conventional heating which provide higher yield and cleaner product. 1,3,4-oxadiazole belongs to an important class of heterocyclic compounds possess wide spectrum of pharmacological, medicinal and biological activities. For example 2-amino-1,3,4-oxadiazoles act as muscle relaxant 1 and show antimitotic 2 , antibacterial 3 , anti-inflammatory 4 , anticonvulsant 5 , CNS stimulant [6] [7] , hypertensive 8 , antimicrobial 9 , insecticidal 10 , anticancer 11 , antituberculostic 12 , antiviral 13 , antiparkinsonian 14 , antiproliferative 15 , antiprotozoal 16 , analgesic 17 , antihistaminic activities. They are also used for material research for preparation of organic light emitting diode, photoluminescence polymers etc [19] [20] [21] [22] . Keeping the above fact in view we report facile synthesis of 2-amino-5-substituted phenyl-1,3,4-oxadiazoles using the microwave and conventional methods. The IR, 1 H-NMR, UV-Vis and mass spectra of the synthesized oxadiazoles are investigated and discussed in relation to their molecular structures.
EXPERIMENTAL

Materials and Methods
All the aldehydes semicarbazide and anhydrous sodium acetate of AR grade and E. Merck make were used in all the reactions. Melting points were determined by open capillary method using the 'Tempo' make melting point apparatus and are uncorrected. The purity and homogeneity of compounds as well as completion of reaction time was checked by thin layer chromatography (TLC) using silica gel-G as adsorbent and solvent system used benzene:chloroform:methanol (5:4:1). The spots were visualized by iodine vapours after irradiation with UV light. All the compounds were purified by preparative TLC/Column chromatography. IR spectra were recorded in KBr discs on a Perkin-Elmer (model 1430) IR spectrometer (4000-400 cm -1 ) at the Micro-analytical unit of Tanta University, Egypt.
1 H-NMR were measured on a Bruker DMX 750 (500 MHz) FT spectrometer using d 6 DMSO as a solvent. UV-Vis spectra were carried out using a Cary-400 double beam recording spectrophotometer within the wavelength range 190-700 nm at room temperature. Electron spray ionization (ESI) mass spectra were taken on a Shimadzu LCMS-2010 eV mass spectrometer at the Gakushuin University (Japan). General procedure for the preparation of 1,3,4-oxadiazoles (S a -S f )
Conventional method
To a stirred solution of substituted semicarbazone (0.01 mole), 0.02 mole of anhydrous sodium acetate in 25 ml glacial acetic acid and a solution of bromine (0.7 ml in 5 ml glacial acetic acid) were added drop wise at room temperature. The solution was stirred for 25-30 minutes and then added to ice cold water. The precipitated product was collected by filtration and washed with water. The product was dried and recrystallised from ethanol.
Microwave method
Substituted semicarbazone (0.01 mole) and sodium acetate (0.02 mole) were dissolved in 25 ml of glacial acetic acid. The reaction mixture was transferred to conical flask fitted with guard tube.
A solution of bromine (0.7 ml in 5 ml glacial acetic acid) was added drop wise at room temperature. The reaction mixture was heated for 15-20 seconds at 480 watt microwave power. The progress of reaction was monitored by TLC (silica gel-G) using benzene:chloroform:methanol (5:4:1) as solvent system. The reaction mixture was cooled at room temperature and poured on crushed ice, the product was precipitate out, filtered, washed with water, dried and recrystallised from ethanol.
RESULTS AND DISCUSSION
The oxadiazoles (S a -S f ) were prepared using Scheme-1. The melting points, reaction time, yield and other physical data of synthesized oxadiazoles are given in Table- 1, while spectral data are discussed in Table- 2. The data in Table-1 confirm that there was significant difference in time taking for the preparation of oxadiazoles by conventional method which ranges from 25-30 minutes. While oxadiazoles preparation using microwave method takes only 15-20 seconds for completion of reaction. Also, there was significant difference in yield of the oxadiazoles prepared by conventional and microwave assisted synthesis. Conventional method gave poor yield of oxadiazoles ranging from 60.1-74.1%, while microwave method provide better yield ranging between 77.6-92.1%. These data revealed that microwave assisted technique is efficient, ecofriendly, and inexpensive method which not only give higher yield but also reduces the reaction time significantly.
Formation of oxadiazoles (S a -S f ) was confirmed by IR spectral data (Table-2 corresponding to C=N stretching frequencies 23 . Beside the above characteristic band, all the compounds showed a doublet in the region 3032-3412 cm -1 corresponding to the symmetric stretching vibration of -NH 2 group. The stretching vibrations of the aromatic C-H groups give medium to weak bands within the 2768-2784 cm -1 range, while the bands appeared at 832-917 cm -1 are assigned to ν(Ar-H stretch).
The structures further confirmed by 1 H-NMR, where multiplet peaks for aromatic protons in the region of 7.09-8.49 ppm were observed 22 . The methoxy proton was observed as singlet at 3.79 ppm, while amino proton was observed as singlet in the region 7.05-7.43 ppm. The signals observed in the 1 H-NMR spectra of the prepared oxadiazoles and their assignments are collected in Table- The electronic absorption spectra of the oxadiazoles were scanned in methanol (200-500 nm) and displayed two main bands (Table-2 + . All the above data confirms the TLC and spectroscopic purity of the prepared oxadiazoles (S a -S f ).
CONCLUSION
It can be concluded that microwave assisted synthesis is simple, inexpensive, fast and facile in comparison to previously reported conventional methods in reducing the heating time and improving the yield of the clean product.
